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Field of the Disclosure 

[0001] The present disclosure relates to die delivery of drugs to animals, and more 
particularly to devices for enabling the delivery of drugs or medicaments to animals for 
pulmonary or nasal absorption via the mouth and/or nose. 

BACKGROUND OF THf! mSCT^QSURE 

[0002] The deliver of a drug or a medicament to an animal, and in particular a mammal, 
such as a human, a dog o r a cat, for pulmona r y o r nas al absorption is desired in many 



circumstances. Direct application, such as by a spray or aerosol delivery device, or a diy 
powder delivery device, is difRcult due to movements of the animal. To enable such 
application of medicaments, in the prior art, an elongated, generally cup-shaped "mask" is 
often provided, having a relatively large open base end for fitment over an animal's nostrils or 
muzzle and having a medicament administration port opposite that base end for connecting to a 
moutt^iece of an medicament dispensing device. Typically, the mask is made out of a semi- 
rigid material (e.g., sheet polycarbonate) and is provided m various sizes for use with diffCTent 
sized animals. 

[0003] A common problem widi prior art mask devices is that prior art ma^ devices &il to 
provide a comfortable and tig^t seal around the animal's moudi and nostrils. Prior art devices 
also Ml to efiBciently direct the medicammt from tiie medicamCTt dispensing device to the 
mask, and dien to the animal's moufh or nostrils* Therefore, it is desirable when delivoy 
medicaments to small animals for pulmonary or nasal absorption via the moudi and/or nose 
diat the delivery device can provide a comfortable fit, and a tigjit and secure seal around the 
animars moudi and nostrils. It is also desirable to have a delivery device that can efiBciently 
diiect medicament from the medicament dispensing device to the animal's mouth or nostrils 
for inhalation. 
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SUMMARY OF THE DISCLOSURE 

[0004] According to one aspect, the present disclosure provides a spacer fiir connecting an 
inhaler device to a mask. The spacer mcludes an elongated cylindrical &st member and an 
elongated cylindrical second member. The first memb^ extends along a central axis between 
a proximal end adapted to receive an inhaler device and a distal end haying a particle reflecting 
swface, and wherein the first member has an inner channel extending along the central axis. 
The second member extends along a central axis between a closed proximal end and a distal 
end adapted to connect to a mask, wfaerem the second member defines an iaasr diannel 
extending along the central axis of tiie second member. The first memb^ and the second 
member are connected such that die inner channels of the members are joined lengthwise. 

[0005] Additional aspects and advantages of the present disclosure will become readily 
apparont to those skilled in this art fiom the following detailed description, wherein exemplary 
embodiments of the present disclosure are shown and described, simply by way of illustraticmr~ 
As will be realized, the present disclosure is capable of other and different embodiments and its 
several details are capable of modifications in various obvious respects, all without departing 
fix)m the disclosure. Accordingly, the drawings and descripticm are to be regarded as 
illustrative in nature, and not as restrictive. 

BRIEF DESOtlFnON OF THE DRAWE^QS 

[0006] FIGS. 1 A and IB are pmpective end views of an exemplary embodiment of a 
delivery device constructed in accordance with the present disclosure; 

[0007] FIG. 2A shows a top plan view of the deliv^ device of FIGS. 1 A and IB; 

[0008] FIG. 2B is a sectional view of the device of FIGS. lA and IB tafeen along line A-A 
inFIG.2A; 

[0009] FIG. 3 is a side elevation view of the device of HGS. lA and IB; 
[0010] FIG. 4A is an end view of the device of FIGS. I A and IB; 

[001 1] FIG. 4B is a sectional view of die device of FIGS. 1 A and IB taken along line B-B 
innG.4A; 
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[0012] FIG. 5A and FIG. 5B are perspective end views of a ma^ of the devioe of FIGS. 
1 A and IB; 

[0013] FIG- 6A is a top plan view of the mask of FIG. 5A and FKj. 5B; 

[0014] FIG. 6B is a bottom plan view of the mask of FIG. 5A and FIG. 5B; 

[0015] FIG. 7A is a fiont elevation view of the made of FIG. 5 A and FIG. SB; 

[001 6] FIG. 7B is a rear elevation view of the mask of FIG. 5A and FIG. SB; 

[0017] FIG. 8 is a side elevation view of tiie mask of FIG. 5 A and FIG. SB; 

[00 1 8] FIG. 9 is a sectional view of the mask of FIG. SA and FIG. SB taken along line C-C 
uiFiaTB; 



-[0019] FIGS. lUA and 1 OB are perspective end views of an exemplary embodiment of a 

spacer of the device of FIGS. lA and IB; 

[0020] FIG. 1 1 A is a top plan view of the spacer of FIGS lOA and lOB; 

[0021] FIG. 1 IB is a side elevation view of the spacer of FIGS lOA and lOB; 

[0022] FIG. 1 IC is a bottom plan view of the spacer of FIGS lOA and lOB; 

[0023] FIG. 12A is a front elevation view of the spacer of FIGS lOA and lOB; 

[0024] FIG. 12B is a sectional view of the spacer of FIGS lOA and lOB taken along line 
D-DinFIG. 12A; 

[0025] FIG. 13A is a rear elevation view of tiie spacer of FIGS lOA and 1(»; 

[0026] FIG. 13B is a sectional view of the spacer of FIGS lOA and lOB t^en along line E- 
EinnG. 13A; 

[0027] FIGS. 1 4A and 1 4B are perspective end views of an exemplary embodiment of an 
end wall adapter of the device of FIGS. 1 A and IB, tiiat attaches to and closes an end of tiie 
spacer of FIGS lOA and lOB; 

[0028] FIG. ISA is a front elevation view of the spacer adapter of FKjS.MA and 14B; 
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[0029] FIG. ISB is a sectional view of the spacer adapter of FiGS.14A and 14B taken 
along line F-F in FIG. ISA; 

[0030] FIG. 16A is a rear elevation view of tfie qmc^ adapter of FIG5.14A and 14B; 

[0031] FIG. 16B is a sectional view of the spacer adapter of FIGS.14A and 14B taken 
along line G-G in FIG. 16A; 

[0032] FIG. 17A is a top plan view of the spac^ ads4>t^ of ITOS.14A and 14B; 

[0033] FIG. 17B is a bottom plan view of flie spacer adapter of FIGS.14A and 14B; 

[0034] FIG. 18 is a side elevation view of the spacer adapter of FIGS.14A and 14B; 

[0035] FIGS. 1 9A and FIG. 1 9B are perspective end views of another exemplaiy 
embodiment of an end wall adapter for use wiA tiie device of FIGS. lA and IB, and fliat 
attaches to and closes an end of the spacer of FIGS lOA and lOB; 

[0036] FIG. 20A is a fix)nt elevation view of the spacer adapter 16 of FKiS.19A and FIG. 
19B; 

[0037] FIG. 20B is a sectional view of the spacer adapter of FIGS.19A and FIG. 19B taken 
along line H-H in HG. 20A; 

[0038] FIG. 21 A is a rear elevation view of the spacer adapter of FIGS.19A and FIG. 19B; 

[0039] FIG. 21B is a sectional view of the spacer ad^r of FIGS.19A and FIG. 19B taken 
along line M in FIG. 21 A; 

[0040] FIG. 22A is a top plan view of fiie spacer adapter of FIGS.19A and FIG. 19B; 

[0041] FIG. 22B is a bottom plan view of the spacer adapter of FIGS.19A and FIG. 19B; 

[0042] FIG. 23 is a side elevation view of the spacer adapter of FIGS.19A and FIG. 19B; 

[0043] FIG. 24 is a perspective top view of anottier memplary embodiment of a delivery 
device constructed in accordance with the present disclosure and including the spacer adapter 
of nGS.19A and FIG. 19B; 

[0044] FIG. 25 is end elevation view of the device of PIG. 24; 
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[0045] FIG. 26 is a sectional view of the device of HG. 24 taken along line J-J in FKj. 2S; 

[0046] FIGS27 and 28 are perspective end views of a further exemplary embodiment of a 
delivery device constructed in accordance with the present disclosure and including a T-sh^ 
element between tiie mask and the spacer; 

[0047] FIG. 29 is a top plan view of the delivery device of FIGS.27 and 28; 

[0048] FIG. 30 is a side elevation view of tfie delivery device of FIGS.27 and 28; 

[0049] HG. 3 1 is an end elevation view of the delivery device of FIGS.27 and 28; 

[0050] FIG. 32 is a sectional view of the delivery device of FIGS.27 and 28 taken along 
line K-K in FIG. 31; 

[005 1] FIGS.33A and 33B are perspective end views of the T-sh£^ elemmt erf the 
delivery device of FIGS.27 and 28; 

[0052] FIG. 34 is a side elevation view of the T-shape element of HGS.33A and 33B; 

[0053] FIG. 35 is a top plan view of Ae T-shape element of FIGS.33A and 33B; 

[0054] FIG. 36 is an end elevation view of tiie T-^ape element of FIGS33A and 33B; 

[0055] FIG. 37 is a sectional view of the T-shape element of FIGS.33A and 33B tak^n 
along line L-L in FIG. 35; 

[0056] FIG. 38 is a sectional view of the T-shape element of FIGS.33A and 33B taken 
along line M-M m FIG. 35; 

[0057] FIG. 39 is a sectional view of the T-sh^ element of FIGS.33A and 33B taken 
along line N-N in FIG. 36; 

[0058] FIG. 41 is an end plan view of a valve member for use with the T-shq>e clem&at of 
FIGS.33Aand33B; 

[0059] FIG. 41 is a side elevation view of the valve member of FIG. 41; 
[0060] FIG. 42 is an opposite end plan view of the valve member of FIG. 41; 
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[006 1] FIGS. 43 and 44 are perspective end views of an exemplary embodiment erf a 
medicament deliveiy device constructed in accordance with the present disclosure and 
including a nebulizer and a mask connected through a hose; 

[0062] FIG. 45 is a top plan view of the medicament delivery device of FIGS. 43 and 44; 

[0063] FIG. 46 is a rear elevation view of ttie medicament deliveiy device of FK5S. 43 and 
44; 

[0064] FIG. 47 is a sectional view of the medicament delivery device of FIGS. 43 and 44 
takCT along line P-P m FIG. 46; 

[0065] FIG. 48 is an enlarged side elevation view of the mask and a portion of the hose of 
the medicament delivery deface of FIGS. 43 and 44; 

[0066] FIGS. 4 9 through 54 show v a rious views of another ex e mpl a ry embod im e nt of a — 

medicament delivery device constructed in accordance witii the ixesent disclosure, and which 
is similar to tiie device illustrated in FIGS. 43 flirough 48, but fiirther includes a T-shape 
element similar to the T-shape element of FIGS. 27 through 42 connecting the hose and the 
mask 



[0067] FIGS. 55 through 62 show various views of an elbow of the delivery devices of 
HGS. 43 through 54. 
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DETAILED DESCRIPTION OF THE INVENTION 



[0068] The present disclosure pro^des a medicament deliveiy device, whk^h^^an be used 
witii a medicament dispenser, such as an inhale or nebulizer, to deliver medicament for 
mhalation by an animal. Exemplaiy embodunents of die preset disclosure are shovm in the 
attached figures. 

[0069] FIGS. lA through 4B show an exemplary embodiment of a delivery device 10 
constructed in accordance with the present disclosure. The delivery device 10 mcludes a mask 
12, a spacer 14, and a spacer adaptor 16. The mask 12 is shown in greater detail m FIGS. 5A-9. 
The mask 12 is mtended for use with any mammal, particularly, is intended to but is not 
limited to use with small manmials. Foremost among such mammals are hmnax^, allhpugh the 
discloswe is not intended to be so limited, and is q>plicable to veterinary uses, such as with 
cats. Thus, in accordance with the disclosure, ^mammals" or '^mammal in need*^ irclude 
humans as well as non-human mammals, particularly domesticated animals including, wiAoiS" 
limitation, cats and dogs. The word '^animal" used in this £q>pIication also includes humans 
and non-human mammals. 

[0070] The mask 12 includes a base portion 1 8 extendmg along an axis X and having a 
relatively small upstream end 20 and a relatively large downstream end 22, and a tubular 
portion 24 extending along the axis X fix>m the upstream end 20 of the base portion 18 to a 
distal end 26, which is cormected to the spacer 14. The base portion 18 mid the tubular portion 
24 are preferably integrally constructed. Ilie base portion 18 preferably has a ^ape similar to 
a pyramid. A person skilled in the art should appreciate that other equivalent shapes sdso can 
be used for the mask 12. For example, the mask 12 can mclude only die pyramidal shsp^ base 
portion 18 without the tubular portion 24, and the upstream end 20 is adapted for coimecting 
with the spacer 14. The mask 12 is preferably made fix>m a flexible, light-weight, non-porous 
material, such as a suitable thermoplastic or rubber. 

[0071] The downstream end 22 of the mask 12 is adapted for fitment over an animal's feoe, 
such that the mask 12 covers the animal's mouth and nostrils, and provides a comfortable and 
tight seal around the animal's mouth and nostrils. The downstream end 22 preferably includes 
three edge sections: a bottom edge section 30, and two side edge sections 32A and 32B. Hie 
two side edge sections 32A and 32B join whh each other at die tc^ of the downstream end 22, 
and join witt the bottom edge section 30 at two bottom comers. As best shown in die bottom 
view in FIG. 6B, the bottom edge section 30 is preferably shaped to slightly curve toward die 
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upstream end 20 in a substantially shape, and as best shown in side views in HGS. 8 and 9, 
die side edge sections 32A and 32B also are preferably shaped to tnirve, firom the jwiction with 
the bottom edge section 30, first toward the upstieam end 20 and then, away firom the upstream 
end 20, forming a substantially "S" shape periphery CPIG. 9 shows a substantially "S" ^pe 
periphery, and FIG. 8 shows a mirror unage of **S** viewed fix>m an c^posite side), 

[0072] The base portion 1 8 defines an ulterior region which is m fluid communication with 
an inner channel of the tubular portion 24. In use, the distal end 26 of die tubular portton 24 is 
connected to one end of &e spac^ 14, which is connected to a medicament dispenser at the 
opposite end, and the downstream end 22 of the mask 12 is fitted agamst the ammal*5^u3e, 
covering die animal's moudi and nostrils, so that die device 10 delivers die medicament 
dispensed fit>m the medicament dispenser, via the spacer 14 and the ma^ 12, to the aninud's 
mouth and nostrils for inhalation. 

[0073] FIGS, 10A-13B show the spacer 14, which includes a first elongated cylindrical " 
member 40 extending along a central axis Y between a proxunal &id 42 and a distal end 44, 
and a second elongated cylindrical member 46 extending along a central axis Z between a 
proximal end 48 and a distal end 50. The central axis Y is substantially parallel to the central 
axis Z. The second cylindrical member 46 is partially cut away along a major portion of its 
length, and the first cylindrical member 40 is also partially cut away along its lengdi. The 
major portion of die second cylindrical mraaber 46 and the first c^indrical member 40 are 
joined together by attaching the cut-away surface of the second cylindrical member 46 to the 
cut-away surface of the first cylindrical member 40, with a relatively small portion near the 
proxunal end 48 of die second cylindrical member 46 extending beyond the proximal ^d 42 of 
die cylindrical member 40 for insertmg into the distal end 26 of die mask 12, as shown in FIG. 
3 and FIG. 4B. Preferably, the cutting-away sur&ce of die second cylindrical member 46 is a 
cross section along the cmtral axis Z, as shown in FIG. lOB. 

[0074] The first cylindrical member 40 has a relatively large diameter in die cross section 
transverse to the axis Y, and the second cylindrical member 46 has a relatively small diameter 
m the cross section transverse to the axis Z. The first cylindrical member 40 defines an inner 
channel extendmg along the axis Y and passing through die cylindrical member 40, and the 
second cylindrical member 46 defines an inner channel extending along die axis Z and passing 
throu^ the second cylmdrical, and as shown in FIG. lOB and FIG. 12B, die inner channels of 
the cylindrical members 40 and 46 are joined and are in communication with each other along 
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their length. As shown in FIG. 12B and FIG. 13B, the first cylindrical member 40 is provided 
with an inner substantialfy dome-shaped sur&ce 70 centered about the axis Y at the proximal 
end 42, facing the incoming air stream directed fix)m the distal end 44 when flie device 10 is m 
use. In use, the inner dome surfece 70 deflects tfie small particles in the medicament m the 
incoming air stream to allow the small particles to be inhaled throu^ the inx)ximal end 48 of 
the second cylindrical member 46 and the mask 12, and at the same tune, allows the laige 
particles in the medicament to land on the bottom of the inner channel of the first cylindrical 
member 40. The spacer 14 is preferably integrally constructed and made fit)m a rigid, lig^it- 
weight, non-porous material, such as a suitable plastic. 

[0075] FIGS. 14A-1 8 show various views of flie spac^ adapter 16, i^ich extends along a 
central axis W between a proximal end 52 and a distal end S4, and has a shape of two short 
cylindrical members joined along their length. The spac^ adapter 16 has a cross-sectional 
-puberal profile, which is transverse tn the axis W and is similar tn the crnss^sectional 



peripheral profile of the spacer 14, witii a relatively large diameter first portion 56 and a 
relatively small diameter second portion 58. The spacer adapter 16 defines a continuous slot 
60 along the boundary of the spacer adaptor 16. Hie slot 60 extnds a distance along the 
central axis W fiom the proximal end 52 to a point near the distal end 54, as ^own in FIG. 
15BandFIG. 16B. The slot 60 is sized to receive Ae <Kstal end of the spacer 14, whereby a 
portion of the slot 60 in the relatively large diameter first portion 56 receives the distal end 44 
of the first cylindrical member 40, and the other portion of the slot 60 m the relatively small 
diameter second portion 58 receives the distal end 50 of the second cylmdrical member 46. 
The spacer adapter 16 is attached to the distal end of the spacer 14 by inserting the distid end of 
the spacer 14 to the slot 60 of the spacer adapter 16. 

[0076] The spacer adapter 16 fiirther defines an inlet passageway 64, whidi extends along 
the central axis W. The inlet passageway 64 is adapted to receive a moutl4>ieoe of a 
medicament denser, such as an mhaler. bi ttie embodiment shown in FKjS. 15A and 16A, 
the passageway 64 is provided with a substantially rectangular shape, but tiie sh^)e of the 
passageway 64 may vary in different embodiments for use with different medicament 
dispenseis. The spacer adapter 16 is preferably made fix>m a flexible, li^-weigfht, non-porous 
material, such as a suitable thermoplastic or rubber. The inside structure of the spacer adapter 
16 mcludes peripheral walls of the passageway 64 and webs extending outwardly fix>m the 
peripheral wails, as shown m FIG. 14B and FIG. 16A. The structure md the material of the 
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spacer adapter 16 provides the spacer adapter 16 witfi ability to flexible adapt and 
accommodate mouthpieces with diflFerent sizes or different sh^ies. 

[0077] FIGS. 19A-23 show another exemplary raibodiment of a spacer ad^t^ 16 for use 
with a device of the present disclosure. The spacer adsfKter 16 is similar to the spacer adq>ter 
16 sho\vn in FIGS. 14A flirough 18, such that similar elements have the same rrferenoe 
chamcteis. FIGS. 24 through 26 show another exemplary embodiment of the delivery devkse 
10, including the spacer ad^ter 16 of FIGS. 19A^3 attaidied to Ae spac» 14. 

[0078] As shown in FIGS. 1 9A and 1 9B, the spacer adapter 1 6 «?^ds along a central axis 
W between a proximal end 52 and a distal end 54, and has a shape of two short cylindrical 
members joined along their length. The spacer adapter 16 defines an inlet passageway 64, 
which extends along the central axis W fi^om the proxunal end 52 to the distal end 54. Hie 
inlet passageway 64 is adapted to receive a mouthpiece of a medicament dispenser. In the 
embodiment shown in FIGS. 19A-23, the inlet passageway tS4 is provided with a substantially 
elliptical shape. In an exemplary form, as shown in FIGS. 21 A and 21B, the inlet passageway 
64 includes two sections, a first section 65A extending a relatively small distance fiom the 
distal end 54 toward the proximal end 52 along the central axis W, and a second section 65B 
extending fit>m the end of the first section 65A to the proximal end 52. The diameter along a 
horizontal direction (I-I direction m FIG. 21 A) of the second section 65B, as denoted by 'T)2", 
is preferably larger tiian &e diameter along tiie 1*1 duiectiion of the first section 6SA, as denoted 
by "HV\ The inlet passageway 64 receives, secures, and provides a seal around ttie 
mouthpiece of flie dispensing device when flie delivery device 10 is in use. 

[0079] As shown in FIGS. 19A and 19B, the spacer adapter 16 also defines two hollow 
regions, a bottom hollow region 82 and a top hollow region 84, respectively positioned below 
and above the mlet passageway 64 (as shown in the firont view in FIG.19A). Each top and 
bottom hollow region 82, 84 extend fi-om the distal end 54 toward the proximal end 52 along 
an axis parallel to the central axis W to an end near the proximal end 52. Two side hollow 
regions 86 and 88, respectively positioned on the right and on the left of the inlet passageway 
64 (as shown in the back view in FIG.19B), each extend fix)m the proximal end 52 toward Hne 
distal end 54 along an axis parallel to the central axis W to an «nd near the di^^nd 54. 

[0080] As shown in the cross-sectional views m FIG. 20B and FIG. 21B, eadi hoUow 
region extends a major portion of the lengtti of the spacer adapter 16 along W-W direction. In 
the radial direction, each hollow region extends fix)m an edge near the boundary of the inlet 
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passageway 64 to an edge near tiie continuous slot 60. The top hollow r^on 84 preferably 
has a substantially arcuate shape and the bottom hollow region 82 has a prc^ similar to the 
second cylindrical member 46 plus the jomt area between the first cylmdiical member 40 and 
the second cylindrical member 46. Two side holtow regions 86 and 88 each have a 
substantially arcuate sh^e extending about the central axis W, pref^dily witii a radian of 90 
degrees, from a top side edge near the edge of the top hollow reglcm 84 to a bottom ride edge 
near the edge of the bottom hollow region 82. The inside structure of ttie spac&r adapter 16 
provides the spacer adapter 16 with flexibility to acconunodate mouApieoes with different 
sizes or diflFerent shapes, and also helps to sealmgly secure the mouthpiece within the miet 
passageway 64. 

[0081] In use, the spacer adapts 16 (applicable to the bofli embodunCTits illustrated in 
FIGS. 14A-18 and FIGS. 19-23) is attached to the ^acer 14 by sealingly inserting the distal 
end of the spacer 14 mto the slot 60 of the spacer adapts 16, and proximal end 48 of tiie 
second cylmdrical member 46 of the spacer 14 is mserted into tiie tubular portion 24 of the 
mask 12, so that a continuous passageway from the inlet passageway 64 of the spacer adqiter 
16 to the interior region of the mask 12 is provided. The proximal end 48 of the second 
cylmdrical member 46 is inserted into the tubular portion 24 of the mask 12 in a manner such 
that a bottom surfece 72 of the mask 1 2 is substantially aligned with a top sur&ce 74 of the 
firet cylindrical member 40, as shown m FIG. IB and FIG. 4B. In use, a user mserts tiie 
mouthpiece of die medicament dispenser mto the inlet passageway 64, and presses the mask 12 
against the animal's face with die second cylindrical member 46 positioned above tiie first 
cylindrical m^ber 40. The animal can breathe in the medicament, vAuch is diq>ensed into the 
spacer 14, by its mouth or nostrils tiirough tiie delivery device 10. 

[0082] The spacer adapter 16 is preferably shaped to couple to, or receive, an ext^nal 
aerosolizmg medicament dispensmg device. In various embodimente, the medicament 
dispensing device may be a metered dose breatii-actuated or user (e.g., veterinarian) operated 
inhaler and may be a diy powdw or aerosol dispenser. Preferably, the medicament dispensu^ 
device includes an output structure (e.g., a mouApiece), which directs mrt>ome medicaments to 
the interior of die passageway 64 of the spacer adapter 16, or directiy mto die interior of die 
spacer 14 via the passageway 64 of the spacer adapter 1 6. The spacer adulter 16 can be 
manufrictured with diffei^nt sizes and shapes to matoh tlte mouthpieces of different 
medicament disposers. 
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[0083] FIGS. 27-32 illustrate various views of another exemplaiy embodiment of a 
medicament delivery device 10 according to the in^sent disclosure. As shown in the figures, 
the medicament delivery device 10 further mcludes a substantially T-shi^ element 100 
extending along the axis Z-Z between the distal end 26 of Ae mask 12 and the proximal end 48 
of the spacer 1 4, and having two opposite ends respectfully connected to the distal end 26 and 
&e proximal end 48. 

[0084] One exemplary embodiment of the substantially T-shape element is shown m detail 
m FIGS. 33A through 39. As best shown m FIGS. 33A and 33B, the T-shape element 100 
mcludes a first tubular element 102 extenduig along a central axis between a proxunai end 103 
and a distal end 104. A second tubular element 106 extends torn a middle area of Ae first 
tubular element 102, along a central axis perpendicular to the centnd axis of the first tubular 
element 102 to a distal end 108. The second tubular elemrat 106 defines an mnerchannel, 
which is in fluid communication with an inner channel defined within the first tubular element 
102. In an exemplary form, the proxunai end 103 of the first tubular element 102 has a 
diameter adapted for mserting mto the distal end 26 of the mask 12, and the distal end 104 has 
a diameter adapted for receiving the proximal end 48 of the adapter 14. 

[0085] The T-shape element 100 further includes an mhalation valve 1 10 disposed inside 
Uie inner channel of the first tubular element 102 in a portion between flie middle area fix>m 
which the second tubular elmient 106 extends and the distal end 104, and an exhalation valve 
1 12 disposed inside the second tubular element 106. Both Uie inhalation valve 1 10 and the 
exhalation valve 1 12 are preferably one-way valves, such tiiat toe inhalation valve 1 10 allows 
air to pass through from the distal end 104 to the proximal end 103 of the first tubular element 
102, and prevents air fit)m flowing backwards, and ttae exhalation valve 1 12 allows air to exit 
from tfie uiside of the T-shape element 100 to tiie outside through tiie distal «nd 108 of the 
second tubular element 106, and prevents air fix>m flowing badcwards. 

[0086] As shown in FIG. 33A through FIG. 42, each of the valves 1 10, 1 12 includes a plate 
120, made from a rigid material. The plate 120 defines one or a plurality of openings 122 for 
au- to pass through. A flexible cover 124 is attached to the plate 120 by a pin 126<sometimes 
referred to as an umbrella valve memb^), which is inserted into and secured m a hole 128 
defined m the plate 1 20. The cover 124 is thm and flexible such that, when ahr flows m a 
direction fix)m tiie openmgs 122 to the cover 124, the ak fl^>s up the cover 124 and passes 
throu^ the valve, and ^en air flows in an opposite direction, the air presses the <x>ver 124 
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against tfie plate 120, and the plate 120 prevents the cover 124 fix)m moving, and thereby 
preventing air Srom passing through the valve. 

[0087] In use, when a mammal inhales, the inhalation valve 1 10 is opened by ttie air 
pressure, allowing air canying medicament to pass through fix)m tiie ^acer 14 to tiie mask 12, 
and the exhalation valve 1 12 is closed by the air pressure, preventing au- fix)m entering mto the 
delivery device 10. When a mammal exhales, flie exhalation valve 1 12 is opened by the mr 
pressure, allowuig air to exit the delivery device 10 througji Ae second tubular element 106, 
and at the same time, the inhalation valve 1 1 0 is closed by the aur pressure, preventu^ Ae 
exhaled ak from entering into tiie spacer 14. Other one-way valves havmg the same or similar 
function but with various designs could be used with the medicament deliveiy device 10. Ttie 
present disclosure should not be limited to the exemplaiy valve design depicted ^ve and in 
the figures. 

[0088] FIGS. 43 through 48 illustrate anoAer exemplary embodiment of the medicament 
delivery device according to tiie present disclosure. The medicament delivery device 200 
includes a mask 12 and a nebulizer 130 connected to the mask 12 by an elongated hose 132. 
The mask 12 is sunilar to the mask described in the previous embodunents. The nebulizer 130 
contains and/or converts medication to a fine spray adapted for inhalation by a mammal. The 
hose 132 preferably is flexible and has a bellow shape, and Ae lengdi of the hose 132 is 
adjustable. A proximal end of the hose 132 is connected to the distal end 26 of the mask, and 
Ihe other end (distal end ) is connected to the nebulizer 130 by an elbow 134, which is shown 
in detail in FIGS. 55-62. 

[0089] FIGS. 49-54 illustrate anotfier exemplary embodimCTt of the medicament delivery 
device 200, which is sunilar to the device illustrated m FIGS. 43-48, except that flie {Hioximal 
end of Ae hose 132 is connected to the distal end 26 of Ae mask 12 by a T-shape element 100, 
which has two one-way valves 110 and 1 12, similar to the T-shape element 100 described in 
previous embodiments and depicted in FIGS. 27-42. 

[0090] FIGS. 55-62 illustrate various views of the elbow 134. As shown m the figures, tiie 
elbow 134 preferably has two sections joined at an angle of about 90 degrees. One section is 
connected to the distal end of Ae hose 132 and Ae oAer section is connected to Ae nebulizer 
130. 
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[0091] The delivery device 10 or 200 may be used for any drug formulation which may be 
advantageously administered to the lung or nasal passages in an animal, to cure or alleviate any 
illness or its symptoms. Many medicaments, bioactive active substances and pharmaceutical 
compositions may be included in the dosage forms of the present disclosure. Non-limiting 
examples of classes of drugs contemplated for use include ace-inhibitors, acne drugs, alkaloids, 
amino acid preparations, anabolic preparations, analgesics, anestiietics, antacids, antianginal 
drugs, anti-anxiety agents, anti-arrhythmias, anti-astfunatics, antibiotics, anti-cholesterolemics, 
anti-coagulants, anti-convulsants, anti-depressants, anti-diabetic agents, anti-dianiiea 
preparations, antidotes, anti-emetics, anti-histamines, anti-hypertensive drugs, anti- 
inflammatory agents, anti-lipid agents, anti-manics, anti-nauseants, anti-nauseants, anti- 
neoplastics, anti-obesity drugs, anti-paiicinsonism agents, anti-psychotfcs, anti-pyretics, anti- 
rheumatic agents, anti-spasmodics, anti-stroke agents, anti-thrombotic drugs, anti-thyriod 
preparations, anti-tumor drugs, anti-tussives, anti-ulcer agents, anti-uricemic drugs, anti-viral 

drugs, appetite stunulants or suppressants, biological response modifiers, blood modifiers, 

bone metabolism regulators, cardiovascular agents, central nervous system stimulates, cerebral 
dilators, cholinesterase inhibitors, contraceptives, coronary dilators, cou^ suppressants, 
decongestants, dietaiy supplements, diuretics, DNA and genetic modifying drugs, dopamine 
receptor agonists, endometriosis management agents, enzymes, erectile dysfunction therapies, 
erythropoietic drugs, expectorants, fertility agents, gastrointestinal agents, homeopathic 
remedies, hormones, hyper- and hypo-glycemic agents, hypercalcemia and hypocalcemia 
management agents, hypnotics, immunomodulators, immunosuppressives, ion exchange resins, 
laxatives, migraine preparations, motion sickness treatments, mucolytics, muscle relaxants, 
neuromuscular drugs, obesity man^emmt agents, osteoporosis preparations, o^Qtocics, 
parasympatholytics, parasympathomimetics, peripheral vasodilators, inostaglandins, 
psychotherapeutic agents, psycho-tropics, stimulants, respiratory agents, sedatives, smoking 
cessation aids, sympatholytics, systemic and non-systemic anti-infective agents, terine 
relaxants, thyroid and anti-thyroid preparations, tranquilizers, tremor preparations, urinary tract 
a^nts, vasoconstrictors, vasodilators, and conibinations thereof. 

[0092] The present disclosure may be embodied in otiier specific forms and embodiments 
without departing fi-om the spirit or essential characteristics thereof. The exemplary 
embodiments shown in the present specification are, therefore, to be considered in all respects 
illustrative and not restrictive, of the scope of the present disclosure, and all changes which 
come within the meaning and range of equivalency of the exemplary embodiments are 
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